GABAergic activation of substantia nigra pars reticulata (SNR) at postnatal day (PN) 15 has sex-specific features on seizure control in vivo and electrophysiological responses in vitro. In males, the GABA Areceptor agonist muscimol has proconvulsant effects and induces depolarizing responses. In females, muscimol has no effect on seizures and evokes hyperpolarizing responses. We determined the time period during which sex hormones must be present to produce the sex-specific muscimol effects on seizures and their influence on SNR GABA A receptor-mediated postsynaptic currents. Exposure to testosterone or its metabolites (estrogen or dihydrotestosterone) during PN0-2 in females or males castrated at PN0 was sufficient to produce proconvulsant muscimol effects but did not affect the in vitro GABA responses, which remained hyperpolarizing. The data suggest that the PN0-2 period is critical for the development of the seizure-controlling SNR system; the hormonal effect on seizure control is independent from their effect on GABA conductance.
During development, circulating sex hormones have organizational effects leading to permanent differences between males and females in distinct brain regions (Gorski, 1984) . The presence or absence of testosterone, acting via its metabolites, dihydrotestosterone and estrogen, determines the future "male" or "female" brain phenotype (McEwen, 1992) . In humans, the incidence of epilepsy is higher in the youngest age groups and population studies have shown that males have a higher incidence of seizures than females (Hauser, 1997) . These epidemiological data strengthen the need to understand mechanisms underlying the sexdependent differentiation of the CNS, especially in relation to structures involved in seizure control. Understanding of how the sex hormones can modulate seizure-controlling substrates during development is important for the identification of possible targets for prevention or treatments of seizure disorders.
The substantia nigra pars reticulata (SNR), a midbrain structure populated largely by GABAergic neurons, serves as a main output of the basal ganglia. The SNR is involved in the control of seizures in an age-and sex-specific fashion (Velíšková and Moshé, 2001; Velíšková and Moshé, 2006) . In immature rats [postnatal day (PN) 15], localized bilateral SNR microinfusions of muscimol, an agonist at GABA A receptors, have proconvulsant effects on flurothyl-induced clonic seizures in males but not in females (Moshé et al., 1994; Velíšková and Moshé, 2001) . Additionally, in vitro gramicidin patch clamp recordings in slices from PN14 to PN17 males and females show sex-specific responses of the SNR GABAergic neurons to bath application of muscimol (Galanopoulou et al., 2003) and to synaptically released GABA (Kyrozis et al., 2006) . In males, both have depolarizing effects on the membrane potential of the SNR GABAergic neurons, whereas in females the response is hyperpolarizing.
The majority of sex differences in the brain develop under the influence of perinatal testosterone (Arnold and Gorski, 1984) . In rats during postnatal development, the brain is especially sensitive to the organizational effects of testosterone during the first six days
